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HHTEHCHBHOCTb TABOOBMEHA Y KJIEmEH 
HYALOMMA ASIATICUM P. SCH. ET E. SCHL., 
3APA5KEHHbIX PHKKETCHHMH COXIELLA BURNETI 
H DERMACENTROXENUS SIBIRICUS 

K). C. BajiamoB h A. B. J^afixep 

SoOJIOrHHeCKHH HHCTHTyT AH CCCP H JIeHHHrpa;i,CKHH HHCTHXyT 
anH^eMHOJiorHH h MHKpoSnojiorHH hm. Haciepa 

y nojiOBOspejibix KJiemeii Hyalomma asiaticum, HH$Hii;HpoBaHHbix phkkgtchhmh 
Bepnexa, ne BbiHBJieno cymecxBeHHbix oxjihhhh b hhxghchbhocxh rasooGMGna no cpaBHGnnio 
C HGHH$Hn;HpOBaHHbIMH OCoShMH. V KJIGn];GH 3X0X0 >KG BH;i,a, HO sapajKGHHbix D. sibiricus, 
OXMGHGHO nOBbiniGHHG HOXpGSjIGHHH Og HB 25%, a Bbi;i,GJIGHHn COg — HB 24%. 

PHKKexcHH npHHa/i;jie>KaT k oSninpHoii rpynne MHKpoopraHHSMOB, Sojib- 
niHHCTBO npeACTaBHTGJieH Koxopoii oSnxaex Bnyxpn kjigxok hjih pe>Ke b Me>K- 
KjiexoHHLix npocxpancxBax, b reMopejie hjih Ha noBepxHOCxH kjigxok KHinen- 
HHKa y HaceKOMLix h KJiem^eH. PHKKexcHH, naxoreHHLie hobbohohhlix >kh- 
BOXHLIX H HGJIOBeKa, Hpe^CXaBJIGHH BHaHHXeJIBHO MeHBIHHM HHCJIOM BH^OB, 
npHHeM Bce ohh b onpe^ejieHHLie nepno^H cBoero cym^ecxBOBaHHH xaK>Ke xecHO 
CBHSaHLI C HJieHHCXOHOXHMH — HepeHOCHHKaMH. 

K HacxoHmeMy BpeMGHH ^ocxaxoHHO no^poSHO HByneHLi MHorooSpasHLie 
naxoreHHLie BOB^encxBHH pHKKexcHH Ha opraHHSM nejiOBeKa h MJieKonnxaio- 
ii],Hx (Sapoaobckhh h PojiHHeBHH, 1956). B xo >Ke BpeMH naxojiorHH hjighhc- 

XOHOrnX, HH^HpnpOBaHHLIX 3XHMH MHKpOOpraHHBMaMH, OCXaeXCH 3a HGMHOrHMH 
HCKJIIOHeHHHMH MaJIO HSyneHHOH. 

Cpeji;H PHKKexcHH, o6Hxaioii],HX ncKJiiOHHxejiLHO B opraHH3Me HaceKOMoro, 
H3BecxHLi BecLMa naxoreHHLie (|)opMLi. IIpHMepoM Moryx cjiy>KHXL bh^li 
po;i;a Rickettsiella, 3apa>KeHHe koxoplimh aaKaHHHBaexcH rnSeJiLio hx xoaneB — 
>KyKOB HJIH xHHyjiH^ (Kxieg, 1963). C ^pyroii cxopoHLi, hocxohhho o6Hxaioii],He 
B HKCo;i;oH^HLix KJieiH^ax BH^Li Wolhachia, no-BH;i;HMOMy, He oKa3LiBaiox 

cyipecxBeHHoro naxojiornqecKoro Boa^encxBHH Ha oprannaM xoannHa (Ba- 
jiamoB, 1967). HaKonen;, cpe^n pHKKexcHH, nepe^anaeMLix HJieHHCxoHornMH 
n03B0H0HHLIM, H3BeCXHLI KaK BLICOKOnaXOreHHLie, XaK H OXHOCHXeJILHO 6e3BpeA- 
HLie ^jiH nepenocHHKa (|)opMLi. K nncjiy nepBLix npHHaAJie>KHx Rickettsia 
prowazeki, HH^HpHpoBaHHe Koxopoii Be^ex k rnSejiH ee nepenocHHKa — 
HJiaxHHOH BiHH (Weyex, 1960). 3xox >Ke bh^i; pnKKexcHH b ycjiOBHHx aKcnepn- 
MGHxa 6 liji npHHHHOH rnSejiH BHanHxeJiLHoii nacxH HH(J)Hi],HpoBaHHLix KJiem^eH 
Dermacentor marginatus, D. pictus (IlHOHXKOBCKaH h KopniynoBa, 1953) 
H D. andersoni (Burgdorfer a. Ormsbee, 1968), ho hg OKaaLiBaji naxojiorn- 
necKoro j^ghcxbhh na Hyalomma dromedarii (Burgdorfer a. Ormsbee, 1968) 
H hgckojilkhx ^pyrnx bh^ob hkco^oblix h apracoBLix KJiemen (PpoxoBCKan 
H ^pyrne, 1967). B xo >Ke BpeMH no HaSjiio^eHHHM SojiLmHHCXBa Hccjie^oBaxejieii 
3apa>KeHHe hkco^ohji;hlix Kjiem^eH Coxiella burneti, Dermacentroxenus 
sibiricus, D. rickettsi h ^pyrnMH bh^bmh hg bgjio k aaMexHLiM naxojiorHuecKHM 
HBMeHGHHHM B HX OpraHHBMG, K CHH>KeHHIO HJIO^OBHXOCXH HJIH rnSeJIH KJIG- 

ii],eH, a xaK>Ke y^jiHHGHHio cpoKOB HX paBBHXHH (Weyer, 1953; BajiamoB h 
^aiixep, 1963, 1965; ^aiixep, 1963, 1966; KopmyHOBa, 1967; PpoxoBCKan 
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H CnAopoB, 1967; Philip, 1963). BiviecTe c tgm, yraTLiBan o6jiHraTHLm BHyxpn- 
KJiexoHHLiH napasHXHSM pnKKexcHH b opraHHSMe KJieipeii, nejibSH hckjhohhxb, 
qxo B036yji;Hxejib KaKHM-xo o6pa30M B03ji;eHCXByex na ^pyrne (panee ne nay- 
HeHHbie) (|)H3HOjiorHHecKHe oco6eHHOCxH oprannaMa nepenocHHKa. 

IJ,ejib HacxoHipeii pa6oxbi — BbiHcnnxb, bjihhgx jih HH^npnpoBaHHe pnK- 
KexcHHMH Ha HHxencHBHocxb raacoSMena y HKcoji;oBbix Kjien^eii. 

HnxeHCHBHOCxb ra30o6MeHa KaK (J)H3HOjiorHHecKaH KOHCxanxa 6bijia 
H36paHa HaMH b cbh3h c xeM, hxo axox noKaaaxeJib ^ocxaxoHHO xopomo ox- 
pa>Kaex xapaKxep Mexa6ojiH3Ma h b xo >Ke BpeMH y>Ke noji;po6HO nayneH ji;jih 
H ecKOJibKHx BHji;oB KpoBOCocyni,Hx KJieni,eH (Ko>KaHqHKOB, 1941; MaRjibirnn 
H AjieKceeB, 1960; BeJioaepoB, 1966). 

MATEPHAJI H METOAHKA 

^jiH HayHeHHH oco6eHHOCxeH ra30o6MeHa 6bijiH H36paHbi KJiei[];H Hyalomma 
asiaticum P. Sch. et E. Schl. B onbixax 6bijiH HcnojibBOBanbi xpn rpynnbi ro- 
jioji;Hbix caMOK n caMi];oB KJiemeii axoro BHji;a. XlepBaa rpynna BKJiioqaJia 
«qHCXbIX», He HH(|)HH,HpOBaHHbIX HaXOreHHblMH pHKKeXCHHMH, KJiei[],eH H3 Jia6o- 
paxopHOH Kyjibxypbi. Ohh 6bijiH bbhxbi b onbix cnycxH 3—3.5 Mecnpa nocjie 

JIHHbKH H3 HHM(|), HHXaBHIHXCH Ha B^OpOBblX MOpCKHX CBHHKaX. BxOpaH Hap- 

XHH cocxoHJia H3 oco6eH xoii >Ke hcxo^hoh jiaSopaxopnon Kyjibxypbi h nepe- 
JIHHHBHIHX B XG >Ke, HXO H B HepBOH XpyHHe, CpOKH, HO HaKOpMJIGHHblX Ha 
jiHxopaji;Hi[],Hx MopcKHx CBHHKax. JKHBOXHbiG-^OHopbi 6bijiH 3apa>KeHbi pHK- 
KexcHHMH Bepnexa b I (|)a3e mTdiMMdi Ixodes —«JIyra».^ 3 xh KJiei[],H nccjie^o- 
BajiHCb Ha 120 -h ji^euh nocjie 3apa>KeHHH. TpexbH rpynna KJiei[],eH 6bijia 
3apa>KeHa b HHM(|)ajibHOH (|)a3e KopMJieHHeM na MopcKHx CBHHKax, hh(|)hh,h- 
poBaHHbix pHKKexcHHMH Deriuacentroxenus sibiricus.'^ Kjiei[],H 6bijiH ncnbixanbi 
cnycxH 170 ^neii nocjie 3apa>Kaioiu,ero kopmjighhh. 

PnKKexcHOHOCHxejibCXBO y ^Byx hocjig^hhx rpynn KJiei[],eH, b xom hhcjig 
B napxHHx, Henocpe^cxBeHHO bbhxbix b onbixbi no ra30o6MeHy, 6bijio no^xBep- 
>Kji;eHO nojio>KHxejibHbiMH peayjibxaxaMH hx nccjie^OBaHHH na 6Honpo6Hbix 
>KHBOXHbIX, a XaK>Ke ^aHHblMH MHKpOCKOHHHeCKOrO HayqeHHH BHyxpeHHHX 
opraHOB KJiei[],eH b MaaKax, oKpameHHbix no PoManoBCKOMy—PnMaa, JIghhi- 
Many, 3ji;poji;oBCKOMy hjih o6pa6oxaHHbix cneH,H(|)HqecKHMH HMMyHHO(|)jiyopec- 
PGHXHblMH CbIBOpOXKaMH HO KyHCy. 

Ka>Kji;aH rpynna Kjieni,eH 6biJia paa^eJiGHa na xpn napxnn na-lO caMpoB 
H 15 caMOK c npHMepHO oji;HHaKOBbiM o6ni,HM jkhbbim bgcom. ^o nanajia onbixa 
KJiei[],eH coji;ep>KajiH b xepMOCxaxe npn xeMnepaxype 26—28°. Onpe^eJiGHne 
noxpe6jieHHH O 2 h Bbiji;ejieHHH CO 2 npoBoji;HjiH no o6biqHOH mgxo^hkg c ho- 
MOi[],bK) ji;H(|)(|)epeHn,HajibHbix MHKpopecnnpoMexpoB BapKpo(|)xa c pa6oqHM 
o6beMOM cocyji;HKOB 15 cm^ (yM6peHx, Byppnc h IIIxay(|)(|)ep, 1951). 

IlapxHH H3 25 KJiemeii b MemonKax na MGJibHHHHoro raaa noMen^aJin b co- 
cyji;HK MHKpopecnnpoMGxpa. nocjiGAHHH ycxanaBjiHBaJiH b 6aHe yjibxpaxep- 
Mocxaxa c xeMnepaxypon 26+0.1°. Onpe^cJiGHHe hhxghchbhocxh ra30o6MeHa 

npOBO^HJIH Ha OCHOBaHHH HaMGHGHHH HOKaaaHHH ypOBHH >KH^KOCXH B MaHO- 
MGxpe aa 20-qacoBOH nepnoji; ji;bixaHHH KJien];eH. Oxcnex noKaaaHHH ManoMGxpa 
HanHHaJiH cnycxn 2 naca nocjie nepeHecGHnn KJiemen b pecnnpoMexp. YKa- 
aaHHbiH nepnoji; 6biji ji;ocxaxoqeH ji;jih npeKpan];eHHH aKXHBHbix ji;BH>KeHHH kjig- 
n];eH n cxa6HjiH3aii;HH hhxghchbhocxh ra30o6MeHa. 

PESyjILTATBI 

Mccjie^oBaHHG ^bixanna rojio^Hbix KJieH],eH, peayjibxaxbi Koxoporo cyM- 
MHpOBaHbl B xa 6 jIHH,e, CBH^eXGJIbCXByiOX 06 OXHOCHXGJIbHOH CXa 6 HJIbHOCXH 
ra30o6MeHa b Ka>Kji;oH na xpex rpynn. ypoBGHb noxpe 6 jieHHH O 2 h bbi^gjighhh 
CO 2 B nepecnexe na 1 r jkhboxo Beca aa 1 nac 6 biji npHMepno xaKoro >Ke no- 


^ nixaMM BHji;ejieH A. B. flaiiTepoM ox KJiemeii Ixodes ricinus b JlyjKCKOM paiioHe 
JleHHHrpaACKoii o 6 ji. b 1962 r. 

* nixaMM BHji;ejieH b 1967 r. ox KJiemeii Dermacentor nuttalli b HpKyxcKoii o 6 ji. 
A. K. Bohkoboh h r. H. IleneBOH. 
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IIoTpeSjieHHe KHCJIopo^^a h Bwj^ejieHHe CO2 ^OJIo^^HHMH BspocjiwMH KJiemaMH 
Hyalomma asiaticum. He sapaaceHHbiMH naxoreHHWMH no3BOHo<£H wx 
pHKKeXCHHMH H HH4)HU[HpOBaHHbIMH B036y;^HXeJIflMH JIHXOpaj^KH Ky 
HJiH KJiemeBoro pHKKexcH03a A3 hh 


OcoOeHHocTH KJiemeit 

Bee napTHH 
Kjiemen (Mr) 

noTpeOjieHHe O 2 

B MM^ B 1 Hac 

Ha 1 r WHBoro 
Bee a 

BbiAejieHHe GO 2 

B MM^ B 1 Hae 

Ha 1 r JKHBoro 
Beea 

JlbixaTeJibHbiH 

K03(|)(|)HnHeHT 

Kjieiii,H, cBo5o;i,HLie ox na- 1 
xoreHHLix pHKKeTCHH 1 

418 

441 

429 

221 

209 

236 

150 

136 

158 

0.68 

0.65 

0.67 

Cpe;i,Hee . 

Kjieni,H, HH(j)Hi;HpoBaH- 1 

HLie Coxiella burneti | 

376 

401 

381 

222 

234 

241 

226 

148 

162 

154 

147 

0.67 

0.69 

0.64 

0.65 

Cpej^nee . 


234 

154 

0.66 

Kjieni,H, HH(j)Hi;HpoBaH- [ 

300 

268 

180 

0.67 

HLie Dermacentroxenus \ 

334 

274 

181 

0.66 

sibiricus ( 

303 

289 

188 

0.65 

Cpe;i,Hee . 


277 

183 

0.66 


pHji;Ka, ^TO H B onLixax MaRJiLirnna h AjieKceeBa (1960), pa6oTaBmHx c TeM >Ke 
BH^OM. Oh OKasajiCH 6 jih 30 k xaKJKe k noKasaxeJiHM, nojiyneHRLiM ^jih ro- 
jiOAHLix hkcoji;hji; ^pyrux bhji;ob (BeJioBepoB, 1966). TaKHM o6pa30M, mo>kho 
CHH xaxb ycxaHOBJieHHLiM, Hxo oxHOCHxeJibHan cxa6HjibH0cxb ypoBHH ra30- 
o6MeHa rojioAHbix KJiemeii, onpeji;eJieHHaH pa3HbiMH Mexo^aMH HccJieAOBaHHH 
H npn pa6oxe c MHornMH hx BH^aMH, no3BOJiHex paccMaxpnBaxb ypoBenb 
noxpe6jieHHH O2 h Bbiji;ejieHHH CO2 Kan Ba>KHbie (|)H3HOjiorHHecKHe KOHCxanxbi. 
CoOXBeXCXBeHHO 3XOMy H3MeHeHHH BeJIHHHHbl 3XHX HOKaaaxeJieH Ji;OJI>KHbI 
oxpa>Kaxb CABHXH B ^HBHOJiornqecKOM cocxohhhh KJien],eH. 

B xo^e HacxoHmero aKcnepHMenxa hh b oji;hoh h3 xpex napxHH H. asia- 
ticum, HH(J)Hij,HpoBaHHbix pHKKexcHHMH BepHBxa, HaM He yji;aJiocb o6Hapy>KHXb 
cymecxBeHHbix paajiHHHH b HHxencHBHOCXH raBooSMena h BeJiHBHHe A^ixa- 
xejibHoro K03$$Hii,HeHxa no cpaBHennio c «HHcxbiMH» KOHxpojibHbiMH KJien^aMH. 
PaBHHpa B noxpe6jieHHH O2 h Bbi^eJieHHH CO2 Me>KAy HeHH(|)Hij,HpoBaHHbiMH 
H HH(|)Hij,HpoBaHHbiMH C. bumeti KJien],aMH ne npeBbimajia 6 %, hxo Jie>KHx 
B npe^ejiax bobmokhbix cJiynaHHbix oxKJioneHHH onbixa. HanpoxHB, y KJiemeii, 
3apa>KeHHbix D. sibiricus, hmojig Mecxo noBbimeHHe HHxencHBHOCxH noxpe6- 
jieHHH O2 H Bbiji;eJieHHH CO2 (cooxBexcxBeHHO na 25 h na 24%). 

BeJiHHHHa ji;bixaxeJibHoro K03$$Hii,HeHxa y KJiemen, HH(|)Hij,HpoBaHHbix 
060HMH BHji;aMH pHKKexcHH, cyn],ecxBeHHO ne oxJiHHajiacb ox 9xoro noKaaa- 
xejiH y KOHxpojibHOH rpynnbi. 

TaKHM o6pa30M, npe^cxaBjieHHbie Maxepnajibi yKaobiBaiox na paaJiHHHH 
B BOBAeiicxBHH ^Byx HByneHHbix bh^ob naxoreHHbix pHKKexcHii na KJien],a 
H. asiaticum. 06HjibHoe pa3MHO>KeHHe pHKKexcHii Bepnexa b oprannaMe 
xoBHHHa He Be^ex k aaMexHbiM HBMeneHHHM xapaKxepa h HHxencHBHOCxH 
AbixaHHH. 9 xh ji;aHHbie Haxoji;HxcH b corjiacHH c HaniHMH npe>KHHMH Ha6jiio- 
AeHHHMH (BajiamoB h ^anxep, 1963) 06 oxcyxcxBHH aaMexHbix noBpe>KAeHHH 
B KJiexKax KHHieHHHKa H ji;pyrHx BHyxpeHHHx opranoB Hyalomma asiaticum, 
aaceJieHHbix pnKKexcHHMH Bepnexa. 

C ji;pyroH cxopoHbi, y KJiemeii, 3apa>KeHHbix D. sibiricus, npn aaMexHO 
MeHbHieM, neM b cjiynanx c C. burneti, naKonjieHHH B036yAHxeJiH b xkbhhx h 
opranax Ha6jiioji;ajiocb BHannxeJibHoe yBeJinnenne HHxencHBHOCxH ji;bixaHHH. 
nocjie^Hee o6cxoHxeJibcxBO npeji;cxaBjiHexcH xeM 6ojiee cymecxBeHHbiM, ecjin 
ynecxb, nxo KJien],H c D. sibiricus jj,o H3MepeHHH ra30o6MeHa Haxoji;HJiHCb b ro- 
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JIO;i,HOM COCTOHHHH HR 2 MeCHII,a ;i,OJIbme, qeM KOHTpOJIbHLie HJIH 3 apa>KeHHbie 
pHKKexcHHMH BepHexa. ^jih KJiemeii >Ke axoro BH;i,a ycxaHOBjieno CHH>KeHHe 
HHXeHCHBHOCXH ;i,bIXaHHH HO MGpe y^JIHHeHHH CpOKOB rOJIO;i,aHHH (MaKJIbirHH 

H AjieKceeB, 1960 ). 

Mb HeMHoroBHCJieHHbix jinxepaxypHbix ;i,aHHbix nsBecxHO, bxo y nace- 
KOMblX, 3apa>KeHHbIX CneiI,H(|)HqeCKHMH HHX BOBSy^HXeJIHMH BHpyCHOH 

npHpo;i,bi, naSjiioAaexcH Kan noBbimeHHe, xan h CHHjKeHne HHxencHBHOCXH 
;i,bixaHHH npn HBJienHHx Bbipan^eHHbix naxojiornqecKHx HBMeHenHH b hx 
opraHH3Me (Benz, 1963 ). He ncKjiioneHO, nxo oxMeneHHoe naMH noBbimeHne 
raBOoSMena y //. asiaticum — HOCHxejieii Z) . sibiricus — HBJinexcH cjie;i,cxBHeM 
Bpe;i,HbIX B03;i,eHCXBHH 3X0X0 BOaSyAHXOJIH Ha OpraHHBM XOBHHHa — HJieHH- 
cxoHororo. OxHOcnxejibHO hhbkhh ypoBOHb jj^hixsni^R y rojio;i,Hbix KJiemen, 
Ha6jiio;i,aeMbiH b Hopne (MaKJibixHH, AjieKceeB, 1960 ; BejioaepoB, 1966 ), 
cjieAyex paccMaxpnBaxb KaK oji;Hy hb aji;anxaii,HH k j];jiHxeJibHOMy nepe>KHBa- 
HHK) HX B HeSjiaronpHHXHbix ycjiOBHHx. CooxBexcxBeHHO (|)aKxopbi, Be^ymne 
K noBbiineHHK) HHxeHCHBHOCXH ra30o6MeHa, ycKopniox HcnepnaHHe nHiij,eBbix 
peBepBOB H HeSjiaronpHHXHbi HjieHHCxoHororo. 

PeByjibxaxbi naoxonmero HCCJieAOBaHHH j];onojiHHiox npeACxaBjieHHH 
0 MHOrOoSpaBHH XHHOB BBaHMOOXHOHieHHH pHKKeXCHH C KpOBOCOCyiI],HMH HJIO- 
HHCXOHOXHMH. Ha HpHMepe AByx HByneHHbix HaMH bh;i,ob BoaSyAHxeJieH y^a- 
jiocb ycxanoBHXb KaK oxHOCHxejibnyio HHAH(|)(|)epeHXHOCXb HOcnxeJibcxBa 
pHKKexcHH Bepnexa ^jih ^bixaHHH KJien^eii, xaK h BanexHbie ero usueuewR 
y ocoSen, nopa>KeHHbix D. sibiricus. 

TaKHM oSpaaoM, ypoBenb xaBOoSMena y KJiemen mojkox 6 bixb HcnojibaoBan 
KaK ;i,onojiHHxeJibHbiH KpnxepHH npn anajiHae BBanMooxHomeHHH bxhx hjibkh- 
CXOHOXHX C pa 3 JIHHHbIMH HaXOXeHHblMH aXOHXaMH. 
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INTENSITY OF GAS EXCHANGE IN HYALOMMA ASIATICUM P. SCH. 
ET E. SCHL. INFECTED WITH THE RICKETTSIAE COXIELLA 
BURNETI AND DERMACENTROXENUS SIBIRICUS 

Ju. S. Balashov and A. B. Dayter 

SUMMARY 

Absorbtion of Og and excretion of COg in unfed males and females of Hyalomma 
asiaticum were studied by means of differential Barkroft’s microrespirometer. In indivi¬ 
duals infected with C. burneti the respiration rate was the same as in uninfected ones. 
In ticks infected with D. sibiricus the rate of absorbtion was 25% and the rate of excretion 
24% higher. 



